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Thi s wor k i s th e modellin g complemen t  t o empirica l 
studie s whic h hav e bee n carrie d ou t  a t  th e Universit y c f 
Hertfordshir e int o th e theor y o f  Representationa l 
Redescriptio n (RR ;  Karmiloflf-Smith ,  1992) .  Thi s 
importan t  theor y i s  currentl y centra l  t o psychologica l 
theorie s o f  developmen t  an d ha s bee n describe d usin g a 
balanc e bea m tas k (Karmiloff-Smith ,  1992) .  Thi s tas k i s 
representativ e o f  a  whol e clas s o f  earl y learnin g skil l 
problem s bu t  ha s no t  bee n modelle d before .  I n a  ne w 
approac h t o modellin g cognitiv e developmen t  a  metho d 
propose d fo r  solvin g reinforcemen t  learnin g tasks ,  reward -
drive n learnin g (Gullapalli ,  1995) ,  i s  applied . 

A developmenta l  sequenc e i n th e balanc e bea m tas k ha s 
bee n identifie d whereb y th e chil d ca n balanc e beam s o f  al l 
types ,  regresse s t o balancin g onl y symmetrica l  beam s an d 
tiien  become s successfii l  a t  balancin g al l  beam s again . 
Recent  studie s (Messe r  e t  al. ,  1996 ;  Pin e &  Messer , 

1995 ;  Peters ,  submitted )  hav e provide d a  hig h degre e c f 
correspondenc e wit h Karmiloff-Smith' s (1992 ) 
description s o f  th e R R Mode l  i n relatio n t o thi s tas k bu t 
hav e als o indicate d a  mor e comple x sequenc e c f 
development .  Modellin g th e balanc e bea m tas k withi n a 
connectionis t  framework  therefor e present s a n interestin g 
and challengin g problem . 
I n th e first  phas e o f  thi s project ,  a  mode l  o f  th e initiall y 
successfu l  balancin g behaviou r  i s bein g developed .  Beam s 
ar e balance d throug h tria l  an d erro r  withou t  an y explici t 
informatio n abou t  gravitationa l  centre s bein g availabl e t o 
th e child .  Th e standar d supervise d leamin g method , 
wher e a  'correct '  teachin g signa l  i s  supplied ,  i s  therefor e 
inappropriat e an d instea d a  psychologicall y plausibl e 
approach ,  base d o n Munro' s dua l  back-propagatio n 
scheme (1987 )  i s  applied .  Th e mode l  consist s o f  a 
supervisor y networ k an d a n activit y network .  Usin g th e 
generalize d delt a rul e (Rumelhar t  e t  al. ,  1986) ,  th e 
supervisor y networ k i s  traine d o n a  variet y o f  bea m 
configuration s an d positions .  Th e supervisor y networ k 
the n train s th e activit y networ k t o produce ,  fo r  eac h bea m 
presented ,  a  ftilcrum  placemen t  tha t  wil l  caus e th e bea m t o 
balance .  W h e n traine d a s a  perceptua l  model ,  th e networ k 
showe d a t  earl y stage s o f  training ,  a n initia l  preferenc e fa -
beams t o b e place d aroun d th e middl e befor e goin g o n t o 
develo p generalise d response s t o nove l  beams .  Thi s raise s 

interestin g issue s abou t  th e empirica l  dat a gathere d o n 
ver y youn g childre n whic h suggest s tha t  initia l  bea m 
placement s ten d t o b e aroun d th e center .  W h e n traine d a s 
an environmenta l  model ,  analysi s o f  th e supervisor y 
networ k indicate s th e developmen t  o f  a  counterbalancin g 
'rule' ,  i n whic h tw o entitie s (dimensions )  mus t  su m t o 
th e sam e leve l  o f  activit y fo r  balancin g t o occur .  Thus ,  th e 
networ k ha s learne d t o represen t  torqu e correctly . 

Thi s networ k i s no w bein g use d t o trai n th e activit y 
networ k wher e movemen t  sequencin g wil l  b e 
incorporate d vi a a  recurren t  connectio n an d importantly , 
comparison s betwee n th e movement s generate d wil l  b e 
made wit h rea l  bea m placemen t  dat a gathere d from  youn g 
schoolchildren . 
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